Differential expression of the melanocortin-4 receptor in male and female C57BL/6J mice.
The melanocortin 4 receptor is a member of melanocortin receptors of G-protein-coupled receptors. By binding to melanocortin receptor agonists or antagonists, MC4R participates in the regulating of food intake, weight, energy homeostasis and sexual behavior. By activating the protein kinase A and leptin-melanocortin signalling pathways, MC4R mediates the amplification of signals from the hypothalamo-pituitary-adrenal and hypothalamo-pituitary-thyroid axes. This process permits peripheral information about the status of energy metabolism to be transmitted to the central nervous system. The hypothalamic nuclei then integrate these signals to evoke the appropriate reaction. We found that different sexes exhibited distinct metabolic regulation abilities, likely due to differences in these signalling pathways. MC4R plays a key role in coordinating the afferent messages from the peripheral and regulatory signals by controlling food intake and energy expenditure. To probe the disparities in metabolism and weight regulation between the sexes, we analyzed the expression of MC4R in different tissues from male and female mice by qRT-PCR and immunofluorescence. The results show that the expression of MC4R in brain and kidney is higher in female mice than in male mice, but in the livers, the result is opposition. Additionally, in both sexes, the expression of MC4R is higher in the brain than in the kidneys, and its expression in the liver is lowest, in males, the expression of MC4R in the testis is higher than that in the kidneys. These data show that the expression of MC4R exist different between sexes mice.